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Chief, Hydrology and Climate Services Division
National Weather Service — Western Region Headquarters — Salt Lake City
National Oceanic and Atmospheric Administration

2010 — Montana Hydrology Workshop
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POSTER \{ORLDRH"EIRS \(Al[RlOOYPR!NI » U_S. economic Iosses than any
NATION and Property other type of natural disaster
Support - Water has always been a critical
Ko A}‘PECIAL |ssue -‘ N Economic component in the success of any
Vet : Security economic endeavor
Protect Health _ _ ,
« Water is the lifeblood of this
and
§ planet
Environment
Mitigate « Triple Threat: Scarcity and floods,

Escalating climate change, and
Risk aging infrastructure

“Nearly half of the streams and lakes in the U.S. are not clean enough to sustain
swimming and fishing and our infrastructure has been given a D grade” ,



Water Issues:
Too Much, Too Little, Poor Quality
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~ * New strategic plans for NOAA and NWS recognize

e

— Higher resolution information in space and time
— Quantification of uncertainty to manage risk

bigger:

water supplies and increasing vulnerability

« Growing needs for water resource forecasts:
— Soil moisture for agriculture and forest management
— Low flow for maintaining water supply

— Water temperature and salinity forecasts for fisheries
management and healthy ecosystems
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decision-makers in all water management sectors need:

« Water resource challenges are significant and getting

— Population growth and economic development are stressing

— A changing climate is impacting water availability and quality
— Socio-economic risks of floods and droughts are escalating
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Water Forecasting Challenges

Forecast

Uncertainty

Forecast
Lead

. Days
Time

b Hours

Minutes Benefits
Protection of Hydropower  Recreation  Ecosystem  State/Local Environment
Life & Property Planning
Flood Mitigation Agriculture Reservoir Health
& Navigation Control

Commerce



Collaborating for a

Sustainable Water Future

Federal agencies (2009)
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=== < National stakeholder needs assessment included 50 states and 12

 Revealed broad need for a Federal Tool Box for water resources

12 Assessment Agencies:

* National Oceanic and
Atmospheric Administration

 U.S. Forest Service

 Natural Resources Conservation
Service

« Army Corps of Engineers
« Environmental Protection Agency

* Federal Emergency Management
Agency

» Bureau of Land Management
« Bureau of Reclamation

« Fish and Wildlife Service

» National Park Service

« U.S. Geological Survey

* Tennessee Valley Authority

Primary Roles:
* Prediction
* Monitoring

« Science

« Management
» Conservation
» Regulation

* Protection

« Mitigation

» Restoration
* Response

* Recovery




Integrated Water Resources
Science and Services
Partnering & Leveraging

« NOAA s leading the multi-agency
IWRSS consortium to: Data and

\Information
— Prototype the Federal Tool Box for
water resources

— Streamline access to Federal
agugn /
water resource capabilities
Water

— Share technology, information, - 5 \Management
models, best practices ' 7

— Develop interoperable tools

— Create a Common Operating
Picture

Planning and

\ Policy
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Community Hydrologic
Prediction System
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Flexible, open modeling architecture linking program elements

« Modular software to enhance collaboration and accelerate R20
« Extension of the Flood Early Warning System (FEWS) architecture:
— Incorporates NWS models with models from other Water
Agencies, Corps of Engineers, USGS, and Academia

Implementation Status:

v' Conducting parallel operations by
early 2011

v Retire legacy system in early 2012
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Integrated Water Forecasting Program
No Longer Just River/High Waters
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NOAA'’s Role: Provide accurate and reliable water forecasts (where, when, and how much)

Rivers and Floods Coasts, Lakes and Estuaries

Water Resources
Advanced Hydrologic

Coast, Estuary, River
Prediction Service Information Services
*Traditional Focus

Integrated Water
Resources Science and

NewBocus Services
Community Hydrologic Prediction System (CHPS)

Objective 1 Objective 3 Objective 4
Reduce 1-7 day river Couple modeling Deliver seamless, high
forecast errors and systems for rivers, lakes
quantify uncertainty

resolution water quantity
and estuaries and quality forecasts

Objective 2
Provide flood inundation
forecast maps for high-

impact communities

Objective 5
Advance and integrate

observing systems to
improve QPE and QPF
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Forecast Product Evolution

HYDROLOGIC SUMMARY

NATIONAL WEATHER SERVICE DES MOINES IA

137 PN CDT THU JUN 12 2008

HOURLY RIVER STAGES

*1993

CUR 6HR OBS

LOCATION hoy) BF Fs STG CHG TIME(LCL
BOONE RIVER

WEBSTER CITY WBCI4 9.0 12.0 14.15 -0.23 13:00
EAST FORK DES MOINES RIVER

ALGONA AGNI4 1z2.0 14.0 18.25 0.63 13:00
DAKOTA CITY DAKI4 0.0 20.0 16.43 0.04 13:00
WEST FORK DES MOINES RIVER

ESTHERVILLE ESVI4 6.0 7.0 8.13 0.04 13:00
EMMETSBURG ENTI4 10.0 10.0 8.23 0.28 13:00
HUMBOLDT HBTI4 0.0 8.0 9.07 -0.09 13:15
DES MOINES RIVER

FORT DODGE FODI4 0.0 10.0 10.70 -0.17 13:00
STRATFORD STRI4 14.0 14.0 23.08 -0.27 13:00
SAYLORVILLE TAIL SDTI4 0.0 M " M M
2ND AVE DES MOINES DHOI4 0.0 23.0 29.37 0.38 13:00
DES MOINES SE 6TH DESI4 0.0 24.0 33.29 0.34 13:00
TRACY TRCI4 13.0 14.0 19.85 1.42 13:00
OTTUMWA OTHI4 8.0 10.0 12.96 0.58 13:00
’ National Weather Service
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M Advanced Hydrologic Prediction SEVIice}

Local weather
forecast by
“City, ST

National Conditions

| Hydrograph

Satellite
Climate

Observed Precip e e il

4ng  hni0 it

River ata Glance

o

Weather Forecast Office Des Moines, 1A

View all valid statements/wal

Download

Universal Time (UTC)
18Z 18Z 182 182
Jun‘ 12 Jur: 13 Jur} 14 Jur} 15

Organization

Weekly Chance of
Exceeding Levels

| DesMoines River AT 2nd Ave Des Moines

Search for:
Narth Central River Forecast Center

s
Chance of Exceeding Levels

During Entire Period

182 182 18 182
An16  kni7  dnis  Jn13

Local Conditions 39 Latest observed val
Warnings 3o €OT 12-Jun-2008. Fic

Forecast data shown here are
Weather Forecast 37 values only. Please refer to y¢
36-{ NWS office for the latest offici

Radar

35 river forecasts.

2 29.37 ft at 1:00 PM

What is AHPS?

Our Partners

Feedback/Questions
Provide Feedback
Ask Questions

A o0

Flood Stage: 23.0'

T T T T
ipm dpm  pm  1pm

T T T T20.4
ipm dpm  pm  1pm

2017

*Geographical
*Depiction

Probabilistic—

Geographic Region. Find Specific Location Gauges up and down stream
Continental United States v

more up stream gauge:

3812 Total Gauges.
90 Flood Locations

Carlyle Lake, IL

Pumfield

Wester

Murphysbor

W heves. 10

@ coo. 0
W ew Madng, MO
a
]

Tiptonvile, kY
Geography / Rivers Boundaries c D” e, KY
[9) Topography [] States X

C1vsa more down stream qauges

& countes

] Cres
D Aivers' Names | [ aghways
Wississippi River at Cape Girardeu
Conduct prediction models using o Pood Stage
NOAK prediced ranges @ My and NOAR predicted ranges

Major Flooding

Latest observation: 40.05 ft at 2:33 PM COT 26-Mar-2008

Stage; (1

River Measure axis:

sInundation
*Mapping

User Tools —

* Aptima

S L Lom
tom toe 1pm ' 1om Mam 1pm W
on _mards fi warde ‘SO sy tbe

Time Interval axis:
COT; Weekly v
- Local Conditions:
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Mazardous Materials

/ Eiderty

i rcges

ANYCORP Paper Plant

* Non Impacted Items of Interest:
- Damage Estimates

Housing
14 Damage

ity i
e —=
v TR G L g
p— =
® MMy range

+ Near Upstream Conditions:
+ Far Upstream Conditions:



Advanced Hydrologic
Prediction Service

° Seamless Short_ to Iong_term . Fa(estobser\tation: 40.05 ft at 2:33 PM COT 26-Mar-2008
« Hydrologic Ensemble s+
 Forecast Service . PR

River Measure axis:

Stage; (ft)
&

* |ncorporates both

30

atmospheric and hydrologic ® iom  ipm ipm  igm  ipm

1 pm Tue ipm Thur 1pm Sat ipm Mon 1pm Wed 1pm
Mon Mar2S5 Wed Mar27 Fri Mar29 Sun Mar31 Tue Apr02 Thur

unce rta|nt|es Mar 24 Mar 26 Mar 28 Mar 30 Mar 01 Apr 03

Time Interval axis:
CDT; Weekly v
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West Gulf River Forecast Center
250 500 1000 Feet

*User Tools tied to M
NWS river forecast
locations T

Shepherd Drive, TX

Inundation
- Mapping

*Depicts flooding from
minor to historical
levels Inundation Levels

Communities can see
potential impacts to
the flood-prone areas

I 100 vearFlood M 50

*NOAA is working with
FEMA, USGS, and

Flood Categories (in feet)

U S AC E to Selected Inundation  Mouse Location* A
NAVDSE: 33.7 f Water Depth: AN~
1 Stage: 351 1t Latitude: 29.7608 N .
communicate Flood Longitude: -95.3993 464 Flood Stage: 28
. . = All mouse location values are v Action Stage: 17
RISkS Print/ Save Imjage estimates ony. 40.0 g
About Inundation 35.0'- §

*11

11



National Water Resources Outlook
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® S easo n a I Wate r S u p p I y @\ National Weather Service
L4

‘N National Water Resources Outlook vome [T Points  Hepp

National Water Resources ~ Western US Water Supply ~ Western US Tabular Data

*Verification

National Water Resources Map for July 2010

Need Help?
Map Options

Point Data

Time Period: ®[July 2010 (v
Normalization: @
Update Map

«Data Archives

Legend

*Probabilistic Forecasts

@ > 150% of median
f LN @ 130% - 150% of median
£ TR © 110% - 130% of median
© 90% - 110% of median
O 70% - 90% of median
© 50% - 70% of median
@ < 50% of median
@ No median
O No Forecast

*Climate Variability

Download
Download data in KML Format
About

NOAA River Forecast Center model
output is plotted on the map. Forecasts
are valid for the month selected above.
The most recent forecast for that month
is plotted.

*Consistency across Country

*Support National Drought Activities

*Supports the Strategic Plans of NOAA and the NWS

*Related to Water Resources
12



Deliver a broader suite of improved water services to support
management of the Nation’s Water Supply

A\ Wate er Resource Service >

Centers

- Extension
Water Resourceé
Weather \ ents
Forecast Offlces Agel

Provide resources and training to:

» Enable River Forecast Centers to run high-resolution models and produce
gridded forecasts of streamflow, salinity, and soil moisture

» Expand role of the Weather Forecast Offices to help local decision makers to
use enhanced water forecasts, and function as decision-support experts
for high-impact flood, drought, and water quality events
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